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DEVELOPMENT OF AN ULTRA-SAFE RECHARGEABLE LITHIUM-ION BATTERY

R&D STATUS REPORT
1931-1007/0

ARPA Order No.: 9332004arp01/13APR1994/313ES

Program Code No.: ARPA-BAA93-32

Contractor: The Electrofuel Manufacturing Company Inc.
contract No.: N00014-94-C-0141 Contract Amount: $1271728.
Effective Date of Contract: August 15, 1994

Expiration Date of Contract: February 14, 1996 ’
Principal Investigator: J.K. Jacobs

Telephone No.: (800) 388-2865

Short Title of Work: Lithium-ion Battery Development
Reporting Period: April 16, 1995 to May 15, 1995

Description of Progress:

Work is accelerating in a number of areas and the following is a
short summary of the work carried out during the period between
16th April to 15th May 1995.

The major emphasis of the work was the assembly and construction
of the flexible prototype production line. 1In order to fast
track the project, some of the assembly and construction was
being carried out simultaneous with design and experimentation on
other unit processes.

The assembly and construction operation included welding of the
bases made from steel. The steel base is heavy and prevents any
vibration in the machine. Various rollers necessary for the
lamination process were installed onto the steel base. The
rollers were manufactured to precise tolerances to allow for
precise alignment. Two hot laminator drums were installed. The
temperature of the drums could be controlled by flowing oil. The
distance between the laminator drums was controlled with a preci-

sion of 0.0001". This distance can be adjusted from zero to
0.5". The load on the laminator could be pneumatically con-
trolled.

The web handling equipment was designed to give flexibility to
the process. With this machine it is possible to make multi-
layered lamination, separation of layers after lamination, coat-
ing of foils, drying of electrode/separator layers and squeezing
of laminations comprising of electrode materials.




An instrumentation panel was also assembled. The control panel
can be used for the speed control of laminator, speed control of
unwind and winding rollers, pressure control on laminator, posi-
tion of laminator and emergency stop.

It was decided to use thin aluminum foils (0.0005") for the
positive electrode. As received standard pure aluminum foil has
a significant oxide layer from processing (hot rolling). This
oxide layer was tested in the laboratory and produced a high
impedance in the foil/electrode interface.

A thin copper foil will be used for the negative electrode. The
thickness of this foil is 25 microns. Attempts are being made
to reduce the foil thickness.

Handcrafted cells were also produced to test different chemical
and physical aspects of the flexible production line. Long term
tests continues on some of the early cells and we find very
little fade. It is estimated that these cell could have cycle
life of around 1000 cycles.

Change in Key Personnel: None

Summary of Substantive Information Derived from Special Events:
None:

Problems Encountered and/or Anticipated: None
Action Required by the Government: None

Fiscal Status:
Total Est- US Govt Electro
imate of Funding fuel
Program Obliga- Contri-
tion bution

(1)Amt.currently provided on contract:$1630421 $1271728 $358693
(2)Expenses & commitments to date: $ 559686 $ 436555 $123131
(3)Funds required to complete work: $1070735 $ 835173 $235562

Accesion For
NTIS CRA& %
DTIC TAB
Unannounced ]

Justification

23V — —
Distribution |

Availability Codes

Avail and|or
Dist Special

PRI




SR S - PR
< dnpaloy @ duwosaIN  EE=————— 1eONIOUON g6/91/8 91ed
h A fewuns  seeesssses——— Ssdi601d [eonuD fuspeg uot- teloid
- 1 1
daid Jojeredag 0z
2INjoMUIS 101081100 WBLND 61
— uoneouqe spouied gl
uonestiqe 4 apouy L
L MM [o1ju0D inssaid-HorS 91
' uBissq XoBIS 19D | SI
E e —— ] daig s|ien aikon09]3 vl
soloyD afjonoa(3 (euld €1
| 301042 210110213 "WiId zZL
h h uoioslas awkionoe13 1
= _ l_ daid S1JeN apoyled oL
_— , “ as10U7) apoyie feuld 6
| _ — a0y apoyjed Areuiutaid 8
, r 3 " | A UORO3IRS 3pOYIeD L
” Wllnlll_! daid SIJeW apouy )
m = ao0l0yD apouy jeuld S
_ “ — 291040 3pouy “WRld v
| h m —ah uonosles apouy 3
h _ : ' Kyswauo 10| 2
, L 4 peig joolosd | 1
few | 1dy | ten [ aad [ uer | 92Q _ AN | 10 dag | m3<_ ing | unp _ ke | 1dy | ten [9a4 | uer | 920 [ AoN | 0O deg | bny aweN at
61 2 0 9661 'L 10 5661 ‘v ND 5661 '€ 1D 5661 2 11D 661 ‘1 1O 661 ‘v 11D 661 ¢

Meyo peus ;| anbid




—— — — I -
<> dn pajoy @ oI ] IBJIOWON S6/91/8 :9ed
A A fewuns  meeeeessess—— Ss3:601d T} Kioneg vor 3osloid
.‘ b dnjeg aur Supmoenuey ojqIxa)4 ov
p—— uBisaq "dinb3 s, do yun "oSIN 6E
"L ubisaq Jswdinb3 Joid 8c
m ubisaq yeawdinbl adAjoioid €
h ubisaq aury Buunjoejnuey ajaxeld { o€
= 11l wed - induy sesn se
I ——— i1 ved - yndu) Jasn be
— 1 ped - jnduy Jasn ge
A h nduy dnosB-1esn | z¢
= lonuoD ajey Ie
— uonezyenb3 oe
EBE=== i ubisa uonoalold A1vjes 62
Wm Mmalney siuawainbay Aisjes 82
’ . ‘ , w ubiseq 1961040 | 22
w — |eas B uonedLgES 81Nsoou] 9z
_ — “ [eag no-pea ST
— JUSWUDERY 10103][00 JUdLIND <4
; m , SUOI)O3UU0D [3lleled/Sales €2
W nlll KBojopouap Buipio4 zz
; | 'III:I.. ubisaqg Buibexoed 12
e | dy | e _nmm [ uer | 9@ | AoN [ wo dag | bny [ nr [unr [ Aeny [y | e [g9ad [ uer | o2d [ AoN [ wo dag | by auleN al
61 ‘T 1O 9661 ‘1 NO $661 ‘v O S661 ‘€ O $661 ‘Z 1O g661 ‘I O v66l ‘v IO $661 ‘¢

YeYD Neuo 1} ainbiy




<> dnpaioy
b A frewwng

¢ BuosaIN

= [

G6/91/8 8jeq
Kayeg uor-17 oslold

ssssssessesmm  SS2.601d [eonuD
‘ aj9idwon yoafoid| 65
= yoday [eut4 85
m poday )sa] Asepeg adhiolold 1S
l = yoday f1e0 Uowng 95
E= Po——————— ssalboid s
A & Buodey | S
M aouewiopad adAjojoid €S
= Kiopes adAoiold 2
= - soueULIOpad Payjeld-pueH 1S
W aoueutiopad 1190 uoung 0S
h A Buysay Aiswea| 6
==l 065549 :0 Aepeq adAjoold 8Y
u M do | de :g Aueyeq adAjol0id v
== pJeD 1pa1D 1y Ateyeq adAjoold oF
S — PO PayeIo-puEH s
A_ m 13D uonng 1274
_P uoneouqed Aspeg %7
| m dnyag aur joid v
m dmjag au adAjojoid W\
Rey | 1dy | e [ gad [ uer | 2aQ | AoN | »o dag | Bny | inr { unp [ e [ 1dy | few [aad ] uer [ o3q | AN [ wo dag | Bny auweN ol
6} ‘'Z 11D 9661 ‘L D $661 ‘v HO $661 ‘€ MO $661 ‘Z 1O $661 'L IO ¥66L ‘¥ 1O ¥66L ‘€

yeyo yeus | anbiy




